Loss of Presenilin 2 Function Is Associated with Defective LPS-Mediated Innate Immune Responsiveness.
The importance of presenilin-dependent γ-secretase protease activities in the development, neurogenesis, and immune system is highlighted by the diversity of its substrates and characterization of Psen1- and Psen2-deficient transgenic animals. Functional differences between presenilin 1 (PS1) and presenilin 2 (PS2) are incompletely understood. In this study, we have identified a Psen2-specific function, not shared by Psen1 in Toll-like receptor signaling. We show that immortalized fibroblasts and bone marrow-derived macrophages from Psen2- but not Psen1-deficient mice display reduced responsiveness to lipopolysaccharide (LPS) with decreased nuclear factor kappa-light-chain-enhancer of activated B cells (NF-κB) and mitogen-activated protein kinase (MAPK) activity and diminished pro-inflammatory cytokine production. In whole animal in vivo responses, Psen2-deficient animals have abnormal systemic production of LPS-stimulated pro-inflammatory cytokines. Mechanistically, we demonstrate that Psen2 deficiency is paralleled by reduced transcription of tlr4 mRNA and loss of LPS-induced tlr4 mRNA transcription regulation. These observations illustrate a novel PS2-dependent means of modulating LPS-mediated immune responses and identify a functional distinction between PS1 and PS2 in innate immunity.